Effect of vanadium on insulin and leptin in Zucker diabetic fatty rats.
Vanadium exhibits a variety of insulin-mimetic actions in vitro and in vivo. The mechanism(s) of the effect of vanadium on leptin in Zucker diabetic fatty (ZDF) rats, a model of Type 2 diabetes, is unclear. Since insulin is a stimulator of leptin production and secretion and vanadium is an insulin-mimetic or insulin-enhancing agent, we studied how vanadium affected plasma leptin levels in vivo and the relationship between plasma insulin, leptin and body fat in ZDF rats. Zucker lean and ZDF rats at 9-week old were chronically treated with bis(ethylmaltolato)oxovanadium(IV) (BEOV), an organic vanadium compound, by oral gavage daily for 3 weeks. At termination, the total body fat was weighed and blood was collected for insulin, leptin and glucose assay. BEOV treatment (0.1 mmol/kg/day) significantly decreased plasma glucose levels in ZDF rats and did not change food intake and body fat content either in lean or ZDF rats. Following 3-week treatment, plasma insulin and leptin levels in BEOV treated ZDF rats were significantly higher, 1.5 and 0.5 fold than untreated rats, respectively. The correlation coefficients in ZDF rats showed that plasma leptin levels were correlated to plasma insulin levels, but not to body fat. These data indicate that plasma leptin levels parallel plasma insulin levels, and the effects of vanadium on leptin appear to be mediated by insulin in ZDF rats.